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(54) A PIPE EXPANDER 

The invention is intended for expanding tJie overlapping 
units of profiled pipes, positioned in wells, and improves 
reliability of operation of the claimed -device. Es-sence of the 
invention: an expander comprises a housing having a central 
passage and recesses on the external surface, in whi-ch recesses, 
using the axles inclined with respect to the housing axis, 
mounted are rollers; the recesses being in the form of 
longitudinal cylindrical bores (grooves) implemented in the 
housing such that the most part of the rollers' side surface is 
encompassed by walls of the bores (grooves) , the rollers' axles 
at ones of their ends are rigidly and releasably -secured in the 
housing, their other ends being provided with shanks -disposed in 



the bores (grooves) ; the shanks' surfaces protruding from the 
bores (grooves) , in conjunction with the non-bored (non-grooved) 
surface of the housing nipple-end, defining the common conical 
surface having a nipple thread thereon; a shank retainer being, 
advantageously screwed onto the thread in the bores (grooves) in 
the form of a sleeve. 

Description of the Invention 

The invention relates to drilling and overhaul of wells, and 
in particular is intended for expanding the profiled pipe 
devices when they are positioned in wells. 

Known is a device for expanding the pipes in wells, 
comprising: a housing having a central channel and thread for 
coupling to the down-hole equipment. The housing consists of the 
interconnected cylindrical and conical portions, the latter 
having cylindrical grooves that accommodate rollers disposed 
with an inclination with respect to the housing axis [1] . 

Said device is not sufficiently serviceable due to a fast 
wear of the rollers and the grooves where the rollers are 
disposed, as a result of their mutual abrading during operation 
of the device. 

Further, arrangement of the grooves at the side, where the 
housing conical and cylindrical portions are coupled to one 
another, defines the strength- compromised cross-section that 
receives the strongest torque, which circumstance rules out the 
possibility of using the heavy-duty operational modes of the 
device under increased loads required for expanding the thick- 
wall profiled pipes. 

The device (reamer) for expanding pipes in wells, comprising 
a housing having: a central channel, the coupling- and nipple- 
ends with threads for connection to the down-hole equipment, and 
also having a conical portion with recesses that accommodate 
rollers mounted on the axles inclined with respect to the 
housing axis and defining a gap between their surface and walls 
of the recesses, is the most proximate to the claimed invention 
in terms of the technical essence [2] . 



8 

The basic drawback of said device is also a low strength of 
its housing due to the fact that the roller recesses - disposed 
radially from periphery to the housing center, with the radius 
greatly exceeding that of the rollers - weaken cross-section of 
its conical portion. 

Furthermore, in the event of break-down of axle of any of 
the rollers, the device fails, as it is seized in a well because 
an axle and roller fall out the housing. 

Another disadvantage of said known device is that the worn 
rollers cannot be replaced with the new ones, as their axles are 
secured in the housing in the unreleasable manner. 

The aforementioned drawbacks do not allow to use the known 
device for expanding the thick-wall pipes in a well, which 
expanding requires use of great axial loads and strong torque . 

The object of the invention consists in an improvement of 
reliability of the device by way of strengthening its housing, 
in prevention the working members from falling out of the 
housing in case of their break-down, and in provision of 
possibility of their replacement after they become worn. 

Said object is accomplished as follows: in the claimed pipe 
expander, comprising a housing having a central channel and the 
coupling- and nipple-ends with threads for connection :to the 
down-hole equipment, and also having the wall reces-ses that 
accommodate rollers mourjted on the axles inclined with respect 
to the housing axis and defining a gap between their side 
surface and walls of the recesses, - according to the invention 
the roller- accommodating recesses have the form of longitudinal 
cylindrical bores (grooves) implemented in the housing such that 
the most part of the rollers' side surface is encompassed by 
walls of said bores (grooves), the rollers' axles at ones of 
their ends are releasably secured in the housing, their other 
ends being provided with shanks disposed in the cylindrical 
bores (grooves) and, in conjunction with the non-bored (non- 
grooved) surface of the housing nipple-end, defining the common 
conical surface having a nipple thread thereon. 



Said distinctions allow to improve reliability of operation 
of the device, without a change in its minimal external diameter 
of a given size type, by 

increasing the housing wall thickness at the most strength- 
compromised cross-section thereof, so as to enhance the 
housing strength; 

- preventing the axles and roller from falling out of the 
housing recesses in the event of their break-down, so as to 
exclude any failures due to such break-down; 

- providing the possibility of replacement of the rollers and 
axles when they become worn or broken. 

The other feature of the claimed device is the rigid coupling 
of the shanks to the rollers' axles. This feature allows to 
provide additional strengthening of the device housing by 
increasing thickness of its walls in the strength-compromised 
cross-sections by the sum of surface areas of the sections that 
cross the shanks, for in such arrangement of the device they 
integrally cooperate with the housing. 

The device is also advantageously provided with a retainer for 
the axle shanks in the bores (grooves) implemented, e.g., in the 
form of a sleeve, which sleeve is screwed onto the housing 
nipple-end and adapted to be coupled to the down-hole equipment. 
Such arrangement increases rigidity of connection of the shanks 
to the device housing. 

Fig. 1 shows the claimed device mounted on a profiled expanded 
pipe; Fig. 2 shows section A-A of Fig. 1, outside a well; Figs. 
3 and 4 show sections B-B and B-B (respectively) of Fig. 1; a 
profiled pipe is shown in a casing string before and after 
expansion] 

The pipe expander (Fig. 1) comprises housing 1 having central 
channel 2, the coupling- and nipple-ends 3 and 4 with respective 
threads 5 and 6 for coupling to the down-hole equipment; between 
the coupling- and nipple-ends 3 and 4 provided is a region 
having conical surface 7, the wall of which region and also 
nipple-end 4 of housing 1 having recesses 8 in the form of 
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cylindrical longitudinal bores (grooves) (Figs. 1, 2) 
implemented from the cone apex side that defines conical surface 
7; a portion of their surface protruding beyond the housing wall. 
Said bores (grooves) accommodating shanks 10 and axles 11 that 
are rigidly interconnected and provided with conical rollers 12 
mounted thereon and defining gaps 13 between their side surface 
and walls of recesses 8. The other ends of axles 11 are rigidly 
and releasably secured in housing 1 using support sleeves 14 and 
pins 15; nipple- thread 6 is provided on the surface defined by: 
the surface of nipple-end 4 of housing 1 that has not bores 
(grooves) 9 and the external surface of shanks 10 that extends 
beyond bores (grooves) 9. 

To provide better rigidity of connections of shanks 10 to 
housing 1, the device is fitted with a retainer of shanks 10 in 
bores (grooves) 9, which retainer is implemented in the form of 
sleeve 16 screwed onto nipple-end 4 of the housing and having 
another thread 17 for coupling the device to the down-hole 
equipment arranged below the device (not shown) . 

Operation of the device is exemplified by the operation of 
expanding the profiled pipes when they are used to insulate the 
tightness-loss zones of casing string 18 (Figs. 1, 3, 4) of a 
well. 

Profiled pipes 19 are run inside casing string 18 into the 
insulation interval, and expanded to press them against the 
casing string 18 wall (Figs. 1, 2, 3) using the internal 
hydraulic pressure. Then, using thread 5 of the housing 1 
coupling-end 3, the device is coupl-ed to a drill-pipe string 
(not shown) and run into a well. When the device reaches the 
upper end of profiled pipes 19: rotation of the pipe string is 
started, simultaneously the axial load is created and the 
interior of pipes and devices are flushed via central channel 2 
of housing 1 by pumping 1 of a fluid. As a result, regions 20 
(Fig. 3) of profiled pipes 19, not completely pressed by 
pressure, are ultimately straightened to be tightly and 
sealingly pressed by entire surface of profiled pipes 19 against 
internal surface of casings 18 (Fi-g, 4) . 
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Upon completion of the expanding operation, a drill-pipe 
string with the device is pulled out of a well. 

The discussed above improvements in said device allow, using 
advantages of the roller-based expanders as compared with the 
cutter-based ones, to use the device for expanding . the thick- 
wall profiled pipes that must withstand great loads. 

References 

1. USSR Inventor's Certificate No. 37130, E 21 B 29/00, 1973. 

2. loganesyan K.V. , Drilling engineer's companion (Book or 
references) . - Nedra publishers, 1986, p. 85, Figs.. 4, 19. 

CLAIMS 

1. A device for expanding the pipes, comprising a housing 
having a central channel and the coupling- and nipple-ends 
with threads for connection to the down-hole equipment, and 
also having recesses that accommodate rollers mounted on the 
axles inclined with respect to the housing axis and defining a 
gap between their side surface and walls of the recesses; 
characterized in that the recesses for accommodating the 
rollers have the form of longitudinal cylindrical bores , or 
grooves implemented in the housing wall such that the most 
part of the roller side surface is encompassed by walls of 
said bores, or grooves; at ones of their ends the rollers' 
axles are releasably secured in the housing, and their other 
ends being provided with the shanks disposed in the 
cylindrical bores or grooves and, in conjunction with the non- 
bored, or non-grooved surface of the housing nipple-end, 
defining the common conical surface having a nipple thread 

• thereon. 

2. The device as claimed in claim 1, characterized in that the 
shanks are rigidly coupled to the rollers ' axles . 

3. The device as claimed in claims 1 or 2, characterized in 
that said device is provided with a retainer of the axle 
shanks in bores, or grooves, ittplemented in the form of a 
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sleeve screwed onto the housing nipple-end and adapted to be 
coupled to the down-hole equipment . 
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(54) yCTPOMCTBO flJlfl PA3BAJlbLlOBKM TPYB 

M3o6peTeHiie npeAHaaHB^eHO A^n pa3BajibL40BKM nepeKpbiBarenei) M3 npo(|>MJibHbix Tpy6, ycraHaBJikiBaeMbix s 
CKBa>KMHax, oSecneMMBaex noBbiLueHne Hafle>KHOCTM b paOore ycTpot^craa. CyiyHOCTb M3o6peTeHMq: ycrpoRCTBO 
coflep>KiiT Kopnyc c MeHTpa/ibHbiM KaHanoM m ymySneHnnMii Ha Hapy>KHOji noBepxHocTM, b KOTopwx c noMOUjbK) 
HaKHOHHbix RO OTHOiueHiiK) K ocM Kopnyca ocnx ycraHOBJieHbi ponnKn, npw 3T0m ymy6JieHM« BbinojiHeHw b BUfle 
npoAOJibHbix MunMHApMsecKMx CBepneHMM (KaHaBOK) b Kopnyce raK, mto 6onbUjan nacrb 6oKOBOt^ nosepxHOCTn ponnKOB 
oxsaneHa creHKaMM csepnenm (KBHaBOK), a ocii pojimkob oahmmm KOHuaMn >KecTKO ti pas-bCMHO saKpenneHbi b Kopnyce, 
a APyme mx KOHUbi CHa6>KeHbi xBOcroBMKaMM, pasMeLueHHbiMM e cBep/ieHkinx (KaHasKax); icpoMe roro, BbicTynatoLMiie m3 
csepjieHiii) (KaHaBOK) noBepxHocru xboctobmkob o6pa3yK>T c He saTpoHyroii caepneHUHMM (KaHasKaMM) noaepxHOCTbio 
Hunne/ibHoro Konqa Kopnyca o6LMyK> KOHMnecKyio nosepxHocrb. na Koropoi^ sbinojiHeHa HMnnejibnan pe3b6a; 
Mejiecoo6pa3HO na pe3b6y HaBMHSMBarb 4)MKcaTop xboctobmkob b cBepneHMflx (xanaBKax) b BMAe aryjiKM. 1 c. 2 s.n.c)}- 

Jlbl, 4 MJl. 

OnklCAHME M30EPETEHk151 
* 

M3o6peTeHMe othocmtcj? k 6ypeHMK) v\ KannxanbHOMy peiwioHiy ckbbjkmh m npeAHasHaneHO, 6 MacTHOCTM, Ann 
pasBanbUOBbiBaHMfl ycrpoi^CTB ii3 npo4)yinbHb}x Tpy6 npvi nx ycraHOBKe b cKBa)KMHax. 

MsBecTHO ycrpof^CTBO A^n pa3BajibL40BKii Tpy6 b CKBa)KMHax, BicnioHaioLuee Kopnyc c ueHTpa/ibHbiM KananoM n pe3b6oi^ 
^n^ coeAMHeHMfl co CKBaKMHHbiM o6opyAOBaHMeM. Hpvi 3tom Kopnyc coctomt co^MnenHbtx Meimv co6oi^ 

MMJIMHAP^WeCKOM M KOHMHeCKO^ HaCTeH, B nOC/ieAHeM M3 KOTOpbiX BbinonHeHbl LlliJIIIHApMMeCKIde KanaBKM c 

pa3MeLiieHHbiMH B HMx HaKTioHHO oTHocMTejibHO OCM Koppyca pOIIMKaMVI [1]. 

3to ycrpoMCTBO HeAOcraroMHo pa6oTocnoco6HO M3-3a 6biCTporo ii3HOca nosepxHOcref^ pojimkob m KanaaoK, b KOTopbix 
om pa3Meu4eHbi, BcneACTBue vtx B3aiiMHoro McriipaHiin npu pa6oTe ycrpoi^cTBa. 

Kpoiwie Toro, BbmonneHMe KanaBOK co cropoHbt coeAMHen^n KOHimecKOfi Hacri/i Kopnyca c UMJiHHAPMHecKOii o6pa3yeT b 
HGM onacHoe c TOMKM speHMfl ero npoHHocru ceseHMe. Koropoe BOcnpuHUMaeT HaM6ojibUJMM KpyrfluuMi^ MoweHT. mto 
MCKnioMaeT npiiMeHeHi/ie pe>KMMOB pa6oTbi ycrpoMCTBa c nosbiujeHHbiMM Harpy3KaMi4, neoOxQAMMbiMM npn 
pa3BaJibi40BbiBaHiiM ToncrocreHHbix npo(t)MJibHbix Tpy6. 
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Han6oxiee QmzmM k M3o6peTeHMfo no TexHMMecKoft cyiUHOCTM mmerc^ ycrpoi^CTBo Rn9\ pasBanbUOBKM Tpy6 b 
CKBa>KMHax (KanM6paTop), coflepraiMee Kopnyc c qeHTpanbHbiM KaHanoM, MycjDTOSbiM ii HMnnenbHbiM KOHuaMii c 
- pesbSaMM flfifl coeAMHeHMfl co CKBa>KMHHbiM o6opyAOBaHMeM m iiMewuiuM KOHMMecKyio nacTb c yrny^neHUflM. b KOTopbix 
pa3Meu4eHbi po/inKM, ycranoBJieHMbie Ha HaKnoHHbix no oTHomeHMio k ocm Kopnyca ocnx c aaaopoM Me>KAy wx 
noBepxHOCTbJO m CTCHKaMW yrjiy6jieHMM [2]. 

OcHOBHbiM HeflocraTKOM 3Toro ycrpoMCTBa 9\Bmeic^ xaioKe HMSKaa npoHHocrb ero Kopnyca BcneflCTBwe ocnaSneHMfl 
nonepeMHoro ce^enm ero KOHMMecKow nacTw yrjiy6neHMnMM noA POjimkm, BbinoxiHeHHbiMM b paAwanbHOM HanpaBneHnn 
or nepvi^pm k ueHTpy Kopnyca, paA^ycoM, HaMHoro npeBbiiuaiOLiiiiM paAviyc poriMKOB. 

KpoMe Toro, b cjiynae nojiOMKn ocw KaKoro-nM6o wa pojimkob BosHMKaeT asapuMHan cMTyaunsi, cBflsaHHan c 
aaKnuHMBaHMBM ycrpoi^CTBa b cKBaxcMHe BcneACTBMe BbinaAeHun ocm m pojinKa na Kopnyca. 

Eme OAHMM HeAOcraTKOwi wsBecTHoro ycrpoftcTBa flBfiflerca to, mto b cnynae naHoca po/iiiKOB mx Hexiban aaweHHTb 
HOBbiMM, nocKOJibicy MX ocM 3aKpenjieHbi B Kopnyce Hepaa-beMHO. 

YKaaaHHbie HeAocraTKii He nosBonnjOT ncnojibsoBarb nsBecTHoe ycrpoMCTBO AJifl pasBanbqoBbiBaHUfl ToncrocreHHbix 
npoct)MnbHbix Tpy5 b CKBa)KMHax. npw KOTopoM Heo6xoAMMO npuMeneHMe 6ojibiiJMx ocesbix narpyaoK n KpyT^mero 
MOMeHTa. 

LJenb M3o6peTeHM5i - noBbiiueHMe HaAe>KH0CTM ycrpoMCTBa aa cmbt yBenwHeHUfl npoMHOCTM ero Kopnyca, 
npeA0TBpaii4eHi^;i BbinaAeHMn pa6om4X a/ieMeHTOB Ma Kopnyca b cnynae mx nonoMKii m o6ecneHeHM5i B03M0)KH0CTifi mx 
aaMehbi nocne naHoca. 

3to AOCTuraeTCfl TeM. mto b onwcbiBaeMOM ycrpoftcTBe a^« pa3BajibM0BKM Tpy5, coAepKainew Kopnyc c qeHTpanbHbiM 
KanajiOM, MycfjTOBbiM m HunnenbHbiM KOHqaMM c pe3b6aMM !\m coeAHHeHMfl co CKBa>KMHHbiM oCopyAOBaniieM m 
yrjiy6neHMflMM b creHKe, b KOTopbix pasweiMeHbi pojimkm, ycraHOB/ieHHbie na HaioiOHHbix no OTHOiueHMK) k ocm Kopnyca 
0C51X c 3a3opaMM Me>KAy mx 60KOBOM noBepxHOCTbK) M creHKaMM yrnySneHMii, tx^rnacHO M3o6peT-eHMio, yrjiy6jieHMa aji« 
pa3MeLi4eHMfl pojimkob BbinonHenbi b bmas npQAOJibHbtx ixmmjxpmecmx cBepnehMM (KaHaeoK) B<rreHKe Kopnyca TaK, 
4T0 Cojibtuan Hacrb 6oKOBOii noBepxHOcrii pojimkob oxBaMena creHicaMii 3tmx CBepneHMM (KanaBOK). a ocm pojimkob 
OAHMMM CBOMMM KOHqaMM paabeMHo aaKpenjiBHbi b Kopnyce, a Apyrvie vix KOHUbi CHa6>KeHbi xBocroBviKaMM, 
pa3MeLMeHHbiMM B MwnnHAPMHecKMX cBepneHMwx (KanaBKax) m oOpasyjomnMH c He saTponyTow mmm noBepxHOCTbio 
HunnenbHoro kohmb Kopnyca o6u4yK) KOHMHecKyio nosepxHocrb, na KOTopoM BbinojineHa HunnenbHan pe3b6a. 

YKasaHNbie OTnuHMfl noaBOJinwT noBbiCMTb HaAe>KHocTb pa6oTbi ycrpoMCTBa Sea waMeHeHiiJi ero wuHMiwanbHoro 
Hapy)KHoro A^aMeTpa f\nf\ AaHHoro TMnopaaMepa aa cHer 

- yBenimeHMfl tojiiumhw creHKn Kopnyca b nawSoxiee onacHOM ceHeHMn ero, 6naroAapfl newy noBbttuaetcn npoMHOCTb 
Kopnyca; 

- npeA0TBpau4eHM$i BbinaAeHMs^ oceM m pojimkob m3 yrxiy6neHMi^ Kopnyca b cnysae mx nonoMKii, 6jiarQAapn Meuy 
MCKnioHaioTCR aaapMM, cBnaaHHbie c 3tiim; 

- o6ecneMeHM5i BoaM09KHocTM aaMeHbi pojimkob m ocePi b cnynae mx Manoca mjiu nonoMKM. 

ApyrMM oTJiMMMeM oRMCbiBaeiMoro ycrpoficTBa nBJineTcn to, mto xboctobmkm co^MHeHbi c ocamm pojimkob xcecTKO. 

3to no3Bon«eT AonoriHMTeJibHo ynpoHHMTb Kopnyc ycTpoRcrea aa cneT yBenMseHMn ToninMHbi ero creHOK b onacHbix 
ceMeHMflx Ha cyMMy n/iou^aAe^ nonepesHbix ceMeHMil c XBOCTOBMKaMM, t.k. npM TaKOM McnojiHeHMM ycrpojtoTBa ohm 
pa6oTatOT c KopnycoM KaK oaho qenoe. 

L(ejiecoo6pa3HO TaioKe, HTo6bi ycrpoMCTBo 6bmo CHaSxceHo 4)MKcaTopoM xboctobmkob oceM b caepneHMnx (KanaBKax), 
BbinonHeHHbiM, HanpMMep. b BMAe BTyriKH, HaBMHMeHHOf) na HMnnexibHbif) Koneq Kopnyca m npMcnocdCneHHOM A^n 
-coeAMHeHMfl CO CKBaTKMHHbiM o6opyAOBaHMeM. 

3to noBbituaeT }KeCTKOCTb coeAMHBHMn XBOCTOBMKOB c KopnycoM ycrpoj^cTBa. 

Ha 4)Mr. 1 noKaaano ycrpoi^crBO, ycraHOB/ieHHoe c npo4)M;ibHOfi pasBajibqoBbiBaeMoii TpySe; na 4)Mr. 2 -<:eMeHMe A-A 
Ha (pv\r. 1 ycrpoMCTBa sne CKBa>KiiHbi; hb cjDMr. 3 m 4 - cenenne B-B m B-B (cooTBeTCTBeHHO) na <f)Mr. 1, rAe M3o6pa>KeHO 
nojiOKBHMe npo4)MJibHOM Tpy6bi B oOcBAHOM KonoHHe AO M nocne paaaa/ibuoBbiBaHMH. 

ycrpoi^CTBO f\n^ paaaa/ibMOBKM Tpy6 {(pvir. 1) tx)Aep>KMT Kopnyc 1 c ueHTpanbHWM KBHanoM 2, My<t>TOBbfM 3 m 
HMnneribHbiM 4 kohmbmm c peab6aMM 5 m 6 cooTBeTCTBenHO Ann coeAMneHMS? co CKBa>KMHHbiM o5opyAOBaHMeM, Me)KAy 
Myc}3T0BbiM 3 M HMnne/ibHWM 4 KOHqawM MweeTcn ynacTOK c kohmmbckom noBepxHOCTbio 7, b creHKe KOTOporo, a rsme b 
HMnne/ibHOM KOHue 4 Kopnyca 1 BbinojineHbi yrny^neHMq 8 b BMAe UMHMHAPMMecKMx npoAOJibHbix^BepneHM(^<KaHaBOK) 
{4)Mr. 1, 2), npoM3BeAeHHbixco cropoHbi aepujMHbi KOHyca. oSpaayioutero KOHMMecKyK) noBepxHpcrb 7, c buxoaom Macm 
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MX noBepxHOCTM 3a npeAenbi creHKM Kopnyca. B yKaaaHHbix CBepneHunx (KaHaBKax) pa3MeQ4eHbi jkbctko coeflMHeHHbie 
MejKAV co6oM xboctobmkm 10 m ocm 11 cycraHOBneHHbiMM hb hmx KOHUHecKHMH ponviKaMn 12 c aasopaMn 13 Me>KAy mx 
60KOB0C1 noBepxHOCTbio M cTeHKaMM yrnyOjieHMM 8. ripn 3tom Apyme kohmw oceti 11 >KecTKo m paatewHo saKpenneHbi b 
Kopnyce 1 c noMOLJL4bK) onopHbix BjynoK 14 m iiJTMc|)TOB 15, a HwnnenbHafl pesbGa 6 BbinojiHeHa Ha noBepxHOCTM, 
o6pa30BaHHOM He aarpoHyroM cBep/ieHMflwiM (KanaBKaiviM) 9 noBepxHOCTbio Hunne/ibHoro KOHua 4 Kopnyca 1 m Hapy>KHOM 
noBepxHOCTbio xboctobmkob 10. Bbicrynaiouaei^ 3a npeAenbi csepnemih (KaHaaoK) 9. 

fljiq o6ecneMeHMn 6ojibiijeii >KecTKocTM coe^meHm xboctobmkob 10 c KopnycoM 1 ycrpoiiCTBO CHa6>KeH0 <t)MKcaTopoM 

XBOCTOBMKOB 10 B CBepJieHMJlX (KaHSBKax) 9, BbinOJlHeHHblM B BMAe BiyJlKM 16, HaBMHMeHHOM Ha HUnneJlbHbtil K0HeM4 

Kopnyca M MMeiomePi Apyryw pe3b6y 17 aji« coeAHHeHUfi ycrpoMCTBa co CKBa)KMHHbiM o5opyAOBaHMeM. 
pacnono^KeHHbiM Hii)Ke era (hg noKaaaHO). 

Pa6oTa ycrpoMCTBa noflCHflercfl na npuwepe paaBa/ibuoBKH npocjDn/ibHbix Tpy6 npn nao/WMMM mmm aoHbi HapyiueHMfl 

repMeTMMHOCTM 06caAH0f^ KOnOHHbl 18 (dpVir 1, 3. 4) CKBa)KMHbl. 

npoct)MnbHbie Tpy6bi 19 cnycKaKrr Bnyrpb o6caAHOft KonoHHbi 18, b MHTepsaji momixm m pactunpniOT ao npurarnfl mx 
creHOK K creHKe oScaAHOM Kononnbi 18 (dpv\r. 1, 2, 3) C03AaHMeM BHyrpeHHero ruApaBnuHecKoro AaBJieHnn. Sajew c 
noMOiAbJO pe3b6bi 5 Myct^TOBoro Konqa 3 Kopnyca 1 ycrpoMCTBO npucoeAUHnioT k KOJioHne 6ypiiJibHbix Tpy6 (ne 
noKaaana) m cnycKa»OT b cKBa>KMHy. Flo AocTM>KeHMM ycrpoMCTBOM Bepxnero KOHua npo4)MnbHbixTpy6 19 KonoHHy Tpy6 
HaHMHaioT apamajb npn OAHoepeMeHHOM coaAaHnw oceaoM HarpyaKM m npowbiBKii nonocru Tpy5 \a ycrpoiiCTBa Hepe3 
ueHTpajibHbiM Kanan 2 KOpnyca 1 aaKaMKoPi 1 >kmakoctm. B peaynbrare aioro HeAO)KaTbie AaBJieHwew yMacTKM 20 ((\>m 
3) npoc})MJibHbix Tpy6 19 BbinpasnfliOTcn ao n/ioTHoro m repMernHHoro upvimarm scei^ HapyxcHOfi noBepxHocrii 
npocJJwnbHbix rpyS 19 k BHyrpenHeft noBepxHOcmi o6caAHbix Tpy6 18 (c|3iir 4). 

no OKOHMaHMM pasBajibMOBbiBaHMfl KOJioHHy SypwjibHbix Tpy6 c ycrpoftCTBOM noAHMMarax m3 CKsajKUHbi. 

OnMcaHHue ycoBepmeHCTBOBaHMfi ycrpoiiiCTBa noaBonnioT, vicnoxibayn npenMyutecTBa po/i^KOBbix paaBanbueaaTejieii 
no cpaBHeHMK) c ujapomenHbiMM, npiiMeHfrrb ero a^« paasaribMOBbiBaHMfl TOJicrocreHHbix npoc|)MJibHbix Tpy6, tab 
Heo6xoAMMo BbiAep>KiiBaTb Gojibujiie Harpy3KM. 
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OOPMYJIA M30EPETEHMfl 

1. ycrpoMCTBo A/151 paaBanbuoBKM Tpy6, BKnioMawmee Kopnyc c qeHTpanbHbiM KananoM, iwiycfyTOBbiM n HunneJibHbtM 
KOHUBMM c pe3b6aMM f\n^ coeAMHeHiin co cKBa)KMHHbiM o5opyAOBaHiieM M ymy6neHMflMM b creHKe, b Koropbix 
pa3Meu4eHbi pojimkh. ycraHOBnehNbie na HaicnoHHbix no OTHOiueHMio k ocm Kopnyca ocnx c aasopoM Me^KAy mx OoKoaojii 
noBepxHOCTbK) M creHKaMM yrjiySjieHkift, OTjinnaiomeecH tcm, hto yrny6jieHM;i A^fl pa3MeiJL|eHMfl ponwKOB Bbino/ineHbi b 
BMAe npoAonbHbix MHJiMHApuHecKnx CBep/ieHuft mjim KanaaoK b creHKe Kopnyca raK, nro Sonboiafl nacrb 6okobow 
noaepxHocrM ponnKOB oxBaMena creHKawM srwx CBepnenuft mjim KaHaaoK, a ocm pojimkob oahmmm cbommm KOHuawM 
pas-bBMHO saKpenneHbi b Kopnyce, a Apyrwe wx Konqbi cHa6>KeHbi xBocroBUKawM, pa3MeiAeHHbiMvi b MM/iMHApwHecKnx 
CBep/ieHMflx vinM KanaBKax m o6pa3yK>Li4iiMM c He sarpoHyroM hmm noaepxHocrbK) HMnnexibhoro KOHqa Kopnyca o6uiyK> 
KOHimecKyK) noBepxHocrb, Ha KoropoM BbinonneHa Hidnnenbhafl pe3b6a. 

2. ycrpoMcrBO no n.1. ornimarouieecq reM, sro xboctobmkm co^MHeHbi c ocamw pojimkob >KecrKO. 

3. ycrpot^CTBO no n.1 mjim 2, orjiMMaioLMeec^i tbm, nro oho CHa6}KeH0 4>MKcaropoM xboctobiikob ocei^ b cBepneHunx mjim 
KanaBKax, BbinojiHeHHbiM b BHAe BTyjiKvi. HaBiiHHeHHOf^ na HMnnenbHbij^ Koneq Kopnyca m npMcnocoSJieHHOi^ Ann 

CO^MHeHUn CO CKBa}KI1HHblM OOopyAOBaHMBM. 
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